When a nerve trunk is cut or is killed at any point by crushing or other means, all the fibers peripheral to the point of injury undergo degeneration. The time required for the process to reach a given end-point differs, first, for the several kinds of fibers found in the animal body and, second, for varying temperatures. It has long been known that the nerves of warmblooded animals will disintegrate much earlier and with greater rapidity than those of cold-blooded forms. Too little attention, however, has been paid to the governing factor of temperature, with the result that the literature contains numerous conflicting accounts of the histological picture of a degenerating nerve at the end of a particular period of time. In most cases the observations of each of the disagreeing investigators have been correct, the differences resulting from a failure to take into account the variations in temperature to which the nerves have been subjected. This applies primarily, of course, to those experiments carried out on cold-blooded animals.
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Specific More recently (Rindovie, '25) the temperature coefficient of degeneration has been calculated and for the interval between 14°C. and 240C. has been found to be 2.2. It is of interest that this figure happens to be exactly that of the respiratory rate. (Gerard, '27.) This value is close to that expected from Van't Hoff's rule, but, it must be noted, concerns only a restricted interval in the middle region of the temperature scale. In general the Qlo ratio shows a distinct falling off at high temperature levels, the ideal value of 2-3 holding only between 150 and 300. It seems worth while, therefore, to record values for intervals other than the one mentioned.
The tibialis nerve in the leg of the frog, Rana pipiens, was utilized for the experiments. The nerves in both legs of an individual were severed at the level of the knees, the animal placed in a vessel of shallow water maintained at a chosen temperature, and the desired number of days allowed to elapse. The use of both limbs served to double the amount of material for examination. So as to guard against the precocious degeneration near the wound, the segments to be examined were removed near the middle of the peripheral strand and at the same level on both sides. The possible error induced by progressive degeneration in the nerve was thus also avoided. The strands of removed nerve were fixed and stained with osmic acid and sectioned longitudinally.
Assuming that an increase of 100 in temperature would approximately double the rate of degeneration, the following interpretation should be sound. A nerve allowed to degenerate for ten days, say at 15°C., should present about the same histological picture as one which had run five days at 250C. Further refinement would consist in obtaining nine-, ten-and eleven-day preparations at 100 to compare with the five-day-25°prepara-tion. Half-day intervals would be an additional refinement.
If The above values have an important siguificance in addition to the mere increase in the list of known values for nerve degeneration.
It has been pointed out previously (Torrey, '31) that the usual chemical activity of nerve must be thought of as persisting even during degeneration. Any such chemical reaction presupposes the existence of the necessary reacting materials and implies, in addition, the utilization of oxygen and evolution of carbon dioxide. Both the latter features have repeatedly been observed! That degeneration is itself primarily a chemical process is further suggested by the fact that Qlo values of 2-3 are indicative of chemical rather than physical reactions.
Why a severed nerve should degenerate at all so long as its blood supply is intact can be explained only upon the basis of an elimination of some sort of a trophic influence of the cell-body over the peripheral element. Inasmuch as the functional life of a severed nerve fibre may be directly influenced by temperature (or other modifying factors, e.g., electrical stimulation), it follows that such an influence must be directed against some physiological or nutritional requirement of the fibre. It seems likely, therefore, that this requirement, or trophic influence of the cell-body, as you will, is of the nature of a nutrient material which in some fashion makes its way from the cell-body along the nerve fibre.
It is of interest that the Qlo values obtained for the degenerating frog nerve check fairly closely with a corresponding set of values for degenerating taste-buds. (Torrey, '34.) Evidence has been presented in this latter connection to show that the nutrient material, thought to be necessary for the existence of nerve fibres, is likewise necessary for the maintenance of such related sense organs. R. W. Gerard, Amer. J. Physiol., 82, 381-404 (1927) . L. Merzbacher, Arch. gesam. Physiol., 100, 568-585 (1903) . G. Monckeberg and A. Bethe, Arch. mikr. Anat., 54, 135-183 (1899) . A. Rindovie, Ann. din. med. med. sperim., 15, 60 (1925) . T. W. Torrey, Proc. Nat. Acad. Sci., 17, 591-594 (1931) . T. W. Torrey. Jour. Comp. Neurol., in press (1934) .
